ELECTRONIC STILL CAMERA 



BACKGROUND OF THE INVENTION 

1. Field of the invention 

5 The present invention relates to a camera having 

a shutter and particularly an electronic still camera 
having a focal-plane shutter, such as an 
interchangeable lens type single lens reflex camera. 

2. Description of the Related Art 

10 In an electronic still camera having a focal- 

plane shutter, such as a single lens reflex camera, an 
image pickup element (image sensor) is arranged behind 
the focal-plane shutter. Upon photographing, the 
focal-plane shutter is opened so that object light 

15 transmitted through a photographing lens (image pickup 
optical system) can be received by an image pickup 
element. Figure 2 shows main components of a known 
single lens reflex camera type of electronic still 
camera. 

20 The object light transmitted through a 

photographing lens (not shown) is reflected by a quick 
return mirror 13, is transmitted through a focusing 
screen 15 which is located in a position optically 
equivalent to an image forming surface position IP, is 

25 converged by a condenser lens 17, is reflected by a 



pentagonal prism 19, and is emitted from an eyepiece 
21. A user views an erect real image of an object 
formed on the focusing screen 15 through the eyepiece 
21, the pentagonal prism 19 and the condenser lens 17. 
5 Upon exposure, the quick return mirror 13 is moved up, 
and the focal-plane shutter curtain 23 is opened. The 
object image formed by the photographing lens (not 
shown) is projected onto an image pickup surface 103 
of an image pickup element 101. 

10 In such an interchangeable lens type single lens 

reflex camera, the image pickup element 101 is 
provided in an internal space of a camera body 11. 
However, foreign matter such as dust can enter the 
camera body during attachment or detachment of the 

15 lens. Therefore, there is a possibility that foreign 
matter sticks to a surface of an optical element which 
is located closer to the object (subject) than the 
image pickup element 101 in the light path, for 
example, a low-pass filter 105. If foreign matter 

20 sticks to the surface of the low-pass filter 105, a 
clear image of the foreign matter is projected onto 
the image pickup surface 103, thus resulting in 
deteriorated image quality. 

25 SUMMARY OF THE INVENTION 
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The present invention eliminates the above- 
mentioned drawbacks of a single lens reflex type 
electronic still camera by providing an electronic 
still camera in which no foreign matter, such as dust, 
5 can enter a light path defined between a shutter and 
an image pickup element. 

The present invention provides an electronic 
still camera in which the distance between an optical 
element, such as a low-pass filter or an infrared 
10 absorption filter, and an image pickup element can be 
increased. 

According to an aspect of the present invention, 
an electronic still camera is provided, including an 
image pickup element provided in an optically isolated 

15 space which is opened and closed by a shutter, and an 
image pickup optical system which makes object light 
incident upon the image pickup element. An image 
pickup light path defined between the shutter and the 
image pickup element is sealed by a sealing member. 

20 With this structure, there is no chance of 

foreign matter such as dust entering the image pickup 
light path behind of the shutter. 

It is desirable for the sealing member to include 
a tubular member which surrounds a light path space 

25 defined between the shutter and the image pickup 



element . 

It is desirable for the tubular member to be 
extendable and contractible in an optical axis 
direction of the image pickup optical system. An 
5 optical element is fitted in an opening of the tubular 
member on the object side to seal the tubular member. 

It is desirable for the sealing member to include 
a tubular member which surrounds a light path space 
defined between the shutter and an image pickup 

10 surface of the image pickup element, wherein the 
tubular member is extendable and contractible in an 
optical axis direction of the image pickup optical 
system, the tubular member being closely connected, at 
the end thereof which defines an opening end on the 

15 object side, to a frame member, which restricts an 
aperture which is opened and closed by the shutter, 
and an optical element which seals the frame member. 

It is desirable for the tubular member to be in 
close contact, at an end surface thereof defining the 

20 opening on the object side, with the frame member 
which restricts the aperture opened and closed by the 
shutter . 

It is desirable for the optical element to be 
secured to the frame member. 
25 It is desirable for the optical member to be a 



transparent plane-parallel plate. 

It is desirable for the optical element to be 
constructed from at least one of a low-pass filter and 
an infrared absorption filter. 
5 In another embodiment, an electronic still camera 

is provided, including an image pickup element 
provided in an optically isolated space which is 
opened and closed by a shutter, an image pickup 
optical system which makes object light incident upon 

10 the image pickup element, and a frame member which 
restricts an aperture which is opened and closed by 
the shutter, the frame member being provided with at 
least one of a low-pass filter and an infrared 
absorption filter secured thereto. 

15 With this structure, since the distance between 

the image pickup element and the filter can be 
increased, even if foreign matter sticks to the filter, 
an image is less influenced by the foreign matter. 

It is desirable for the low-pass filter and the 

20 infrared absorption filter to be cemented to each 
other. 

It is desirable for the low-pass filter to be 
closely secured to the frame member which is located 
closer to the image pickup element than the shutter. 
25 It is desirable for the infrared absorption 



filter to be closely secured to the frame member which 
is located closer to the image pickup element than the 
shutter . 

It is desirable for the low-pass filter or the 
5 infrared absorption filter to be closely secured to 
the frame member which is located closer to an object 
than the shutter. 

It is desirable for the infrared absorption 
filter to be closely secured to the frame member which 
10 is located closer to an object than the shutter. 

The present disclosure relates to subject matter 
contained in Japanese Patent Application No. 2002- 
248895 (filed on August 28, 2002) which is expressly 
incorporated herein by reference in its entirety. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be discussed below with 
reference to the accompanying drawings in which: 

Figure 1 is a longitudinal sectional view of main 
20 optical components in a camera body of an electronic 
single lens reflex camera having an image pickup 
element, according to an embodiment of the present 
invention; and 

Figure 2 is a longitudinal sectional view of main 
25 optical components in a camera body of a known 



electronic single lens reflex camera. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 
xn Figure 1 which shows a longitudinal sectional 
' v.e„ Of a „ain portion of an e:„bodiment of the 
invention, appXie. to an interchangeable lens t.pe 

Plane shutter, a photographing Xens ,not shown, is 
Oetacha.1, attache, to a .o.y mount 3, of a single 

through the photographing ,ens attache, to the camera 
body is reflected by a ,uick return mirror 13 is 
transmitted through a focusing screen 15 which is 
located at a position optically equivalent to an image 

15 forming surface position ip « 

xuxon IP, IS converged by a 

condenser len<5 17 

17, xs reflected by a pentagonal prism 

-d is emitted from an eyepiece 2i. The user can 

View an erect real image of an object formed on the 

focusing screen 15 via ti,^ 

via the condenser lens 17, the 

20 pentagonal prism 19, and the eyepiece 21. 

The guick return mirror 13 is provided on the 
central portion thereof with a half mirror portion, so 
that the object light transmitted through the half 
-i-or portion is reflected by an auxiliary mirror 14 
- toward an .f sensor unit 2S. The .f sensor unit 2S 



includes a pupil dividing phase-difference sensor, 
which is known in the art, which performs pupil- 
dividing of the object light of an object image formed 
at a position equivalent to the image forming surface 
5 position IP and forms a pair of object images on a 
line sensor. The line sensor converts the object 
images into a pair of electric object image signals 
(brightness distribution signals). A CPU (MPU) 
incorporated in the camera body 11 detects a phase 
10 difference of the pair of object images, based on a 
pair of object image signals supplied from the line 
sensor, and calculates the focus state (defocus 
amount) at the equivalent position (at the focusing 
screen 15 ) . 

15 A focal plane shutter curtain 23 is provided in 

the camera body 11 on the side slightly closer to the 
object side than the image forming surface position IP 
at which the object image is formed when the quick 
return mirror 13 is moved up. An image pickup element 

20 50 is provided behind the focal plane shutter curtain 
23 so that the image pickup surface 53 is located at 
the image forming surface position IP. The inside of 
the camera body 11 is divided into a mirror receiving 
space 31, in which the quick return mirror 13, etc., 

25 is accommodated, and an image pickup element receiving 



space 33 i„ „hich the i„age pi.,up .i^^ent 50 Is 
accomodated, by the .ooal plane shutter curtain 23 
and a shutter rear fra^ne 24 which supports the ^ocal 
Plane shutter curtain 23 and restricts an aperture 

curtain 23. The i„a,e pic.up element receiving space 
33 is optically isolated by the focal plane shutter 
c-tain 23, the shutter rear fra.e 24, and a rear body 

curtain 23 is closed. .he shutter rear fra.e 24 
supports the peripheral edge portion of the focal 
Plane shutter curtain 23 in an optically sealed state 



and restricts the aperture when the focal plane 
Shutter curtain 23 is fully opened. 

The basic Photographing operation of the 
electronic single lens reflex camera is as follows. 

upon photographing, the quick return airror 13 is 
-ved up and the focal-plane shutter is opened, so 
that an object i.age is forced on the i„age pickup 
surface 53. .he object l.age is converted by an 
optoelectric transducer and is accumulated (picked up, 
as electric charges. .he accumulated charges are read 
as electric signals by the CPU ,not shown, after the 
focal plane shutter curtain 23 is closed. 



The above discussion has been directed to the 
basic structure of an electronic single lens reflex 
camera. The image pickup element 5 0 to which a 
feature of the present invention is addressed will be 
5 discussed below. 

In the illustrated embodiment, the image pickup 
element 50 includes an image pickup element body 51 
having a CCD image sensor portion which is covered by 
a ceramic package and a protection glass plate 55 to 

10 seal the CCD image sensor portion in the ceramic 
package by closing an opening of the ceramic package. 
The protection glass plate 55 is secured at its 
peripheral edge to the image pickup element body 51 by 
an adhesive. An IR (infrared) absorption filter 57 

15 and an optical low-pass filter 59 adhered thereto by 
an optical adhesive are provided closer to the object 
side than the protection glass plate 55. 

The optical low-pass filter 59 is larger than an 
aperture of the shutter rear frame 24 and is secured 

20 at the peripheral edge of the low-pass filter 59 to 
the surface of the shutter rear frame 24 that is 
located adjacent to the image pickup element 50. The 
shutter rear frame 24 defines, together with the 
optical low-pass filter 59, the mirror receiving space 

25 31 in which the quick return mirror 13, etc., is 



received and the i„age pickup element receiving space 
33 in Which the image piclcup element 50 is received, 
and isolates the image pickup element receiving space 
33 from the mirror receiving space 31. 
5 in the illustrated embodiment, the light path 

space 56 between the optical low-pass filter 59, the 
IR absorption filter 57 and the protection glass plate 
55 of the image pickup element 50 is isolated by an 
extendable/contractible member (sealing member, 61. 
0 The extendable/contractible member 61 is rectangular 
in cross section to define therein the light path 
space 56, and is elastically extendable and 
contractible in the optical axis direction o, due to 
the elastic bellows structure thereof. The 
5 extendable/contractible member 61 is closely fitted, 
at a front opening thereof on the object side, to the 
optical low-pass filter 59 and at the rear opening 
thereof, to the Image pickup element body 51. since 
the light path space 56 defined between the optical 
low-pass filter 59, the ir absorption filter 5 7 and 
the protection glass plate 55 is isolated by the 
extendable/contractible member 61, there is no chance 
Of foreign matter, such as dust, entering the light 
path space 56. 

The shutter rear frame 24 can be closely fitted 
11 



to the optical low-pass filter 59. Alternatively, it 
is possible to closely fit and secure the opening end 
of the extendable/contractible member 61 which 
surrounds the optical low-pass filter 59 to the 
5 shutter rear frame 24. 

Furthermore, the extendable/contractible member 
61 can have a telescopic structure which has a 
plurality of frame members of different sizes which 
are telescopically and slidably fitted to each other. 

10 It is desirable that the inner surface of the 
extendable/contractible member 61 be made of or coated 
with an anti-reflection material. 

The image pickup element 50 is position-adjusted 
and secured to a securing portion of the camera body 

15 11 so that the image pickup surface 53 lies in a plane 
perpendicularly to the optical axis O and is located 
at the image forming surface position IP. The 
adjustment of the position of the image pickup element 
50 can be easily carried out due to the 

20 extendable/contractible member 61 being not only 
deformable in the optical axis direction 0 but also 
twistable in any direction with respect to the optical 
axis 0. 

As can be understood from the foregoing, since 
25 the optical low-pass filter 59 (which is necessary to 



use the image pickup element for a single lens reflex 
camera) is spaced from the image pickup element body 
51 as distant as possible, if foreign matter sticks to 
the optical low-pass filter 59, there is no chance of 
5 a clear image of the foreign matter being imprinted. 
Moreover, since the light pass space 56 between the 
optical low-pass filter 59 and the image pickup 
element body 51 is isolated by the 

extendable/contractible member 61, no foreign matter 

10 sticks to the surface of the optical element located 
behind the optical low-pass filter 59, i.e., the 
protection glass plate 55. 

Furthermore, the order of the arrangement of the 
image pickup element 50 and the filters 59 and 57, 

15 adhered and connected to the extendable/contractible 
member 61 is optional. With respect to assembly 
efficiency, it is desirable for the image pickup 
element 50, the optical low-pass filter 59 and the IR 
absorption filter 57 to be first adhered to the 

20 extendable/contractible member 61, and thereafter, the 
optical low-pass filter 59 be adhered to the shutter 
rear frame 24. 

It is not always necessary to fit the image 
pickup element 50 and one or both of the filters 59 

25 and 57 in the extendable/contractible member 61. For 



example, the optical low-pass filter 59 may be adhered 
to the shutter rear frame 24 and the image pickup 
element 50 may be secured to a securing member of the 
camera body through a position adjusting mechanism. 
5 In this alternative, the extendable/contractible 
member 61 can be fit around the ceramic package of the 
image pickup element 50 and the optical low-pass 
filter 59 or be thermally shrunk onto fitting portions 
provided therebetween. 

10 Furthermore, although the optical low-pass filter 

59 is brought into close contact with the rear side of 
the shutter rear frame 2 4 which is located behind the 
focal plane shutter curtain 23 in the illustrated 
embodiment, it is also possible to bring the optical 

15 low-pass filter 59 into close contact with the front 
side of a shutter front frame which is located in 
front of the focal plane shutter curtain 23 (on the 
object side). In this alternative, the optical low- 
pass filter 59, which is a frontmost optical member 

20 closest to the object, can be spaced farther from the 
image pickup surface 53. Moreover, in the present 
invention, the shutter is not limited to a focal plane 
shutter and the camera is not limited to a single lens 
reflex camera. 

25 Although the optical low-pass filter 59 is 



located on the object side and is secured to the 
shutter rear frame 2 4 by an adhesive, in the 
illustrated embodiment, it is possible to replace the 
optical low-pass filter 59 and the IR absorption 
5 filter 5 7 with each other. Furthermore, the optical 
low-pass filter 59 and the IR absorption filter 57 can 
be replaced with plane-parallel optical elements, such 
as cover glass plates which are adhered to the shutter 
rear frame 24. In this alternative, the optical low- 
10 pass filter 59 and the IR absorption filter 57 are 
located adjacent to or adhered to the protection glass 
plate 55. 

The optical element which is in close contact 
with the shutter rear frame 24 can be a concave lens 

15 or a relay lens, etc., which shift the image forming 
surface position IP rearwardly in the optical axis 
direction. The use of such an optical member 
increases the distance of the surface of the optical 
element on the object side from the image pickup 

20 surface 53, and hence, the image quality is less 
influenced by foreign matter which may stick to the 
optical element. 

As can be understood from the above discussion, 
in an electronic still camera having an image pickup 

25 element provided in an optically isolated space which 



is opened and closed by a focal plane shutter, and an 
image pickup optical system which makes object light 
incident upon the image pickup element, the light path 
defined between the focal plane shutter and the image 
5 Pickup element is sealed by a sealing member, 
consequently, there is no fear that foreign matter, 
such as dust enters the light path in rear of the 
focal plane shutter. 

Moreover, according to the present invention, in 
0 an electronic still camera having an image pickup 
element provided in an optically isolated space which 
is opened and closed by a focal plane shutter, and an 
image pickup optical system which makes object light 
incident upon the image pickup element, since at least 
one Of a low-pass filter and an infrared absorption 
filer is secured to a fame member which restricts an 
aperture which is opened or closed by the focal plane 
. Shutter, the distance between the filter and the image 
Pickup element can be increased, and hence, if foreign 
matter such as dust sticks to the surface of the 
filter on the object side, an image is less influenced 
by the foreign matter. 

Obvious Changes may be made in the specific 
embodiments of the present invention described herein, 
such modifications being within the spirit and scope 

16 



Of the invention .laired. xt is indicated that all 
-tte. contained herein is illustrative and does not 
l^mlt the scope of the present invention. 
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